Although assessing outdoor environment and green space in terms of sustainability and environmental performance is perceived as an important issue, most existing green building certification systems are more focused on buildings and indoor environment. Recently, the Sustainable Site Initiatives (SITES) has been developed by American Society of Landscape Architecture in order to evaluate sustainability of site development and outdoor environment. Separate from LEED, the SITES are increasingly receiving attentions as a reliable certification system in the United States. As a preliminary study to develop the items of outdoor environmental assessment, the present study is purposed to analyze the assessment items, grading system and applicability of SITES for better understanding on the system.
Introduction

Background and Objective of the Research
Environmental and resource issues such as global warming, resource depletion, water shortage, and green house gas emissions have been raised since 1990, many countries have introduced green building certification systems for development that could adapt to climate change. The UK first developed a certification system called BREEAM in 1991, followed by the US introducing LEED V1.0 in 1998. Korea also introduced its green building certification system in 2002. These certification systems have evolved to address new markets and building types, adveances in practice and technology, and various project scopes. Individual buildings were the focus of the certification systems at the initial stage, but the focus has shifted to environmental issues in a city or a neighbor unit. Therefore, green building certification systems in many countries have evaluation systems for cities and/or neighbor units independent from those for individual buildings. Such examples are BREEAM-Communities of the UK, CASBEE CITY of Japan, and LEED-ND of the US.
Another improvement to green building certification systems is that the assessment items for sustainable site development and eco-friendly outdoor environment have been developed and This research aims to analyze evaluation items and methods of SITES, a rating system for sustainable site development and outdoor environment, and compare it with outdoor environment assessment items of LEED and Korea's green building certification so as to seek improvements for outdoor environment evaluation items. Under the circumstance that there is a insufficient number of outdoor environment and green space assessment items, this research serves to be a basic research for the establishment of appropriate, realistic, and practical outdoor evaluation items. It is expected that this research can be utilized as a material for discussion on developing a reasonable outdoor environment evaluation system. There have been many studies on the green certification system and their criteria, but research on outdoor environment evaluation items is somewhat limited. Also, even if there is such research, it only compares with LEED in the U. S., which focuses on building certification, so research on comprehensive and specific outdoor environment assessment items is insufficient. Therefore, this research compares systems and items that can comprehensively evaluate eco-friendliness of outdoor environment to seek implications for the development of Korea's outdoor environment evaluation system and criteria.
Scope and Methods of the Research
Previous Research on Outdoor Environment in Korea
Outdoor Evaluation Items of Certification
Systems in Korea and Other Countries
G-SEED
The Green Standard for energy and Environmental Design Table 1 . By reviewing the criteria and excluding items only for buildings, 16 items were selected with the total of 49 points.
Among them, two items related to use of certified green products and green space ratio are essential with 13 points in total. 
LEED-NC and LEED-ND
LEED (Leadership in Energy & Environmental Design) is a US
SITES
Background and Intent
SITES Evaluation System
SITES evaluates eco-friendliness of the entire outdoor space Each item has different points according to the degree of implementation, and there are four grades according to the total sum of points. Four stars for over 200 points out of 250 points in total, three stars for over 150 points, two stars for over 125 points, and one star for over 100 points. 
Comparison with SITES, LEED and G-SEED
Human Health and Well-Being C.6.1. Promote equitable site development C.6.2. Promote equitable site use C.6.3. Promote sustainability awareness and education C.6.4. Protect and maintain unique cultural and historical places C.6.5. Provide for optimum site accessibility, safety, and wayfinding C.6.6. Provide opportunities for outdoor physical activity C.6.7. Provide views of vegetation and quiet outdoor spaces for restoration C.6.8. Provide outdoor spaces for social interaction C.6.9. Reduce light pollution 
Comparison of Assessment Items of SITES with LEED-NC, LEED-ND, and G-SEED
similar between SITES and LEED, so a check-list method can be used. However, G-SEED has similar evaluation categories, but different content and names, so specific assessment items were listed. For instance, there is no evaluation items in SITES corresponding to the green space ratio and ecological area ratio of G-SEED, so those items were matched with the Soil and Vegetation category (Table 4) .
LEED-ND and LEED-NC have common assessment items in the site selection, water circulation, health and well-being categories, but SITE has more specific and detailed items such as vegetation and soil, use of certified green products for outdoor facilities, green practices throughout the construction process, etc.
There are similarities in outdoor the environment and site selection, 
Comparison of Assessment Items and Methods
between SITES and G-SEED
The differences were studied since assessment items and methods may vary even the content related to the creation of green outdoor environment is similar.
Site Selection
G-SEED has an item of ecological value of existing site aiming at preserving environmentally valuable land resource by evaluating the environmental and ecological value of the existing site. It carries 2 points, calculated based on the share of site with low ecological value out of the total site. If the share is over 80%, 2 points with the highest weight are granted, and 0.8 points for over 50%. SITES and LEED have items for brownfields development, and SITES grants 5 points without weight to a project that develops greyfields, and 10 points to a brownfield development project.
Water Management
G-SEED's rainwater load reduction measure item evaluates the rainwater collection area and whether the rainwater storage and infiltration facilities and other rainwater drainage reduction facilities are installed, If the rainwater collection area is over 50% of the total site area, the highest points of 4 is granted, and lower points are given to 40%, 30%, and 20%. SITES differentiates rainwater items by projects -greenfields, greyfields, and brownfields. For example, in the case of a greenfield project, if water storage capacity does not exceed the level of pre-development level, in other words, the amount of leakage from development site does not increase, the total of 10 points are given.
As for greyfields or brownfields, the highest point can be obtained if a project achieves 90% and 60% of the target water storage capacity respectively, which are set for each site. The 'site rainwater management' item grants relatively higher points, so rather than designating one method, it enables various creative measures to be applied such as creating rooftop gardens, improving soil, installing storage facilities, establishing rainwater gardens, etc. by setting the rainwater drainage reduction target.
In items related to rainwater use, G-SEED evaluates based on the fact whether facilities that uses rainwater for sprinkling water or landscape water are installed, but SITES assesses the reduction of water used for landscaping. More specifically, G-SEEDS stresses area by granting the highest score of 4 when a rainwater storage tank or retention facility which is over 0.05 of building area or 0.02 of site area. On the other hand, SITES gives the highest score when stored rainwater, greywater, air conditioner condensate, or water in a boiler or cooling tower is used for plant. In items related to heat island effect reduction, SITES grants 5 points for reducing the heat island effect of paved area and facilities by 60% and 3 points for 30% reduction by using paving material with solar reflectance index of over 29, installing a sunshade with solar panels, creating gardens on the rooftop, providing shades by planting trees, using grass blocks, etc.
Material Selection
There are only two items related to outdoor environment in the 
Ecology
G-SEED stresses a green network and grants the highest score of 2 points when green space of a site is linked with outside green space or biotope with over 8 meters in width. Also, the ecological area ratio is essential with 10 points. The highest scores for the green space ratio and ecological area ratio can be granted when the ratios exceed 25% and 50% respectively. SITES has no item on a green network or the green area ratio. The reason behind might be that the minimum green area is regulated by municipal ordinances.
Regarding biotope creation for natural habitat, G-SEED grants points when the area of aquatic biotope is at least 90㎡ with a depth of over 0.6m, and introduces plants that can prevent embankment flooding and help purify water. A land biotope should have at least 180㎡ of area with multitude layers, and be 1.5 times of the planting density defined in the municipal ordinance. Also, it should be over 3% of the site area. SITES evaluates ecological environment via items related to preservation and restoration of wetlands, preservation of threatened or endangered species and their habitats, and preservation of vegetation and soil.
Conclusion
The purpose of this research is to analyze assessment items and methods of SITES, a US outdoor environment and green space evaluation system, and compare it with those of Korea's certification system to seek improvements for Korea's outdoor environment evaluation system. The conclusion is as below.
First, since SITES was created to assess outdoor environment and green space, independent from LEED, it has comprehensive evaluation items that can assess sustainablity and eco-friendliness of outdoor environment throughout the entire project from planning to design, construction, and maintenance. Also, unlike LEED and G-SEED focusing on buildings or neighborhoods, SITES is applicable to green space or parks without building. This implies that for a sustainable site development and green outdoor environment creation, Korea should discuss a certification system that can evaluate green infrastructure including green space.
Second, SITES includes specific assessment items related to soil and vegetation, which fall under the landscape sector, such as preservation of soil and prevention of soil disturbance, preservation and use of native vegetation, and energy reduction through plant use. Also it has items related to providing space for physical activities and social bond in terms of human health and well-being, and socio-cultural aspects such as contribution to community development and preservation of historical sites. This is significant considering that sustainability does not only mean physical aspects, but economic and socio-cultural aspects. However, this research aims to find implications for future improvements by comparing the scope and concreteness of outdoor environment evaluation systems, and expects more practical assessment items will be developed through more consideration and discussions on green evaluation for outdoor environment. Also, when referring to overseas assessment systems regarding outdoor environment, it is required to consider different conditions from Korea and adaptations should be made with caution.
